Pseudorhodobacter (,96 %). However, the two strains were positioned distinctly outside the group formed by the other genera of the family Rhodobacteraceae. Distinct morphological, physiological and genotypic differences from previously described taxa support the classification of these isolates as representatives of a novel species in a new genus, for which the name Falsirhodobacter halotolerans gen. nov., sp. nov. is proposed. The type strain of Falsirhodobacter halotolerans is JA744 T (5KCTC 32158 T 5NBRC 108897 T ).
Phototrophy is considered to be an important character in differentiating genera of phototrophs and chemotrophs (Imhoff & Caumette, 2004) . Such a distinction is particularly clear for members of the family Rhodobacteraceae, where the phototrophic genera are distinguished from the nearest interspersed chemotrophs. A good example is the transfer of Rhodobacter massiliensis (Greub & Raoult, 2003) to a new genus, as Haematobacter massiliensis (Helsel et al., 2007) . In this communication, we report two novel nonphototrophic members of a new genus associated with the family Rhodobacteraceae, isolated from a solar saltern.
Strains JA744 T and JA745 were isolated from dry soils of an unused solar saltern at Humma, Odisha, India (GPS positioning of the sample collection site is 19 u 259 N 85 u 049 E), in December 2011. One gram dry soil was serially diluted [10-fold dilution in saline (0.6 % NaCl)] and plated on a medium (pH 7.0) containing (g l 21 ) KH 2 PO 4 (0.2), NH 4 Cl (0.25), KCl (0.5), CaCl 2 . 2H 2 O (0.15), NaCl (1), MgCl 2 . 6H 2 O (0.62), Na 2 SO 4 (2.84), HEPES (2.83), yeast extract (3.0), peptone (3), Casamino acids (0.5), glucose (0.5) and sodium pyruvate (3.0). Three distinct colony morphologies were observed from plates incubated at 30 u C for 3 days. Two pale-yellow colonies were selected for further purification and the purified isolates were designated strains JA744 T and JA445. Both cultures were preserved as glycerol stocks and by lyophilization and stored at 4 u C.
Genomic DNA was extracted and purified according to the method of Marmur (1961) and the G+C content of the DNA as determined by reversed-phase HPLC (Mesbah et al., 1989) was 75±1 mol% for both strains JA744 T and JA745. Cell material for 16S rRNA gene sequencing was taken from a colony. DNA was extracted and purified by using a Qiagen genomic DNA extraction kit. Recombinant Taq polymerase (Genei) was used for PCR. The almostcomplete 16S rRNA gene sequence was obtained using
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains JA744
T and JA745 are HE662814 and HE662815.
universal primers as described previously (Lakshmi et al., 2011) and PCR products were purified by using a QIAquick PCR purification kit (Qiagen). The DNA was sequenced on both strands by using forward primers F27 and F790 and reverse primer R1489 by dideoxy cycle sequencing with fluorescent terminators (Big Dye; Applied Biosystems) and sequencing products were run on a 3130xl Applied Biosystems ABI Prism automated DNA sequencer. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the NCBI BLAST search (Altschul et al., 1990) and EzTaxon-e server (http://eztaxon-e.ezbiocloud. net/; Kim et al., 2012) . Based on the BLAST search, Rhodobacter sphaeroides ATH2.4.1 T was the nearest phylogenetic neighbour of strains JA744
T and JA745, with 96 % 16S rRNA gene sequence similarity. The CLUSTAL W algorithm of MEGA 4 was used for sequence alignments and MEGA 4 (Tamura et al., 2007) software was used for phylogenetic analysis of individual sequences. Distances were calculated by using Kimura's correction in a pairwise deletion manner (Tamura et al., 2007) . Neighbour-joining, maximum-parsimony and minimum-evolution methods in the MEGA 4 software (http://www.megasoftware.net/) were used to reconstruct phylogenetic trees. Support values were obtained by using a bootstrap procedure.
The 16S rRNA gene sequence analysis showed that the novel isolates JA744
T and JA745 clustered together but branched separately from some members of the genus Rhodobacter (Fig. 1) . The highest sequence similarity for strains JA744 T and JA745 was found with R. sphaeroides ATH2.4.1 T (96 %) and a few other members of the genera Rhodobacter, Pseudorhodobacter and Haematobacter (,96 %). Fig. 1 shows the neighbour-joining tree; the minimum-evolution and maximum-parsimony trees showed similar tree topologies (not shown). This phylogenetic distinction of strains JA744 T and JA745 from the remaining genera of the family Rhodobacteraceae was also seen when all the type strains were considered for tree reconstruction (Fig. S1 , available in IJSEM Online). The taxonomic relationship between strains JA744
T and JA745 was examined by using genomic DNA-DNA hybridization. Genomic relatedness was determined by the membrane filter technique (Seldin & Dubnau, 1985; Tourova & Antonov, 1988 ) using a DIG High Prime DNA labelling and Detection Starter kit II (Roche). Hybridization was performed with three replications for each sample (as a control, the strains were reversed for binding and labelling), and a mean relatedness of .90 % was observed between the strains.
Morphological properties (cell shape, division and size) were observed under an Olympus model BH-2 phasecontrast light microscope. Cells of both strains were rodshaped, 2-5 mm long and 1.0-1.2 mm wide (Fig. S2a) , motile (confirmed through the hanging drop method) and multiplied by binary fission. Cells grown on glutamate accumulated large numbers of polyhydroxyalkanoate granules, which were viewed both under a phase-contrast microscope without staining ( Fig. S2b ) and under a confocal microscope after staining with Nile red (Fig.  S2c) , according to the protocol of Tyo et al. (2006) . The cell suspension of both strains was pale yellow. The in vivo absorption spectrum, as measured with a Spectronic Genesys 2 spectrophotometer in sucrose solution (Trüper & Pfennig, 1981) , exhibited maxima at 410 and 480 nm for both strains, confirming the absence of bacteriochlorophyll a (BChl a). Analysis of the carotenoid composition by C 18 -HPLC analysis indicated the presence of three unidentified carotenoids of the spirilloxanthin series (Fig. S3 ). The major peak at R t 3.4 min had absorption maxima at 452 and 478 nm, corresponding to a-carotene (http://www.lipidbank.jp/).
Both strains JA744
T and JA745 grew at pH 6.0-8.5 (optimum, pH 7). Both strains lacked phototrophic growth (tested in fully filled screw-capped test tubes, exposed to light at 2400 lx) and were obligate aerobes (dark aerobic growth). Chemo-organoheterotrophic growth occurred with a number of organic carbon substrates (Table S1) The polar lipid profile was analysed by extracting polar lipids with methanol/chloroform/saline (2 : 1 : 0.8, by vol.) from 1 g freeze-dried cells, as described by Kates (1986) . Separation and identification of lipids was done by twodimensional TLC on silica-gel plates (Kieselgel 60 F 254 ; Merck) as described previously (Raj et al., 2013) . Diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, an unidentified aminolipid, an unidentified phospholipid, an unidentified glycolipid and five unidentified lipids made up the polar lipids of both strains (Fig. S4a) . The polar lipids of strain JA744
T differed from those of R. sphaeroides DSM 158 T (Fig. S4b) in the presence of the unidentified aminolipid and unidentified lipid L2 and the absence of unidentified lipid L6. The presence of a glycolipid and diphosphatidylglycerol in strains JA744 T and JA745 (data not shown) distinguishes them from the type strain of the type species of the genus Rhodobacter, Rhodobacter capsulatus DSM 1710 T (Raj et al., 2013) . This allows a clear separation of strains JA744
T and JA745 from the genus Rhodobacter. However, the major polar lipids of R. sphaeroides DSM 158 T (Fig. S4b) and R. capsulatus DSM 1710 T (Raj et al., 2013) are also not in agreement. Such heterogeneity in polar lipids would permit the separation of R. sphaeroides and R. capsulatus into different genera; however, such a step would require a more critical analysis with other members of the genus Rhodobacter, which is beyond the scope of this study. Q-10 (.98 %) was the major quinone of strains JA744
T and JA745, as analysed by HPLC after extraction with chloroform/methanol (2 : 1, v/v) and purification by TLC (Imhoff, 1984; .
Hopanoids were extracted according to Rohmer et al. (1984) . Separation of hopanoids was done by twodimensional TLC on silica-gel plates (Kieselgel 60 F 254 ; Merck), using dichloromethane in the first dimension and dichloromethane/methanol (99 : 1, v/v) in the second dimension. The total hopanoid profile was detected by spraying with 0.1 % barberine chlorohydrate in ethanol and visualization at 366 nm (Rohmer et al., 1984) . Strain JA744 T contained bacteriohopane derivatives (BHD1,2) and diploptene as major hopanoids (Fig. S4c) ; strain JA745 showed similar results (not shown). This profile differed from that of R. sphaeroides DSM 158 T in the absence of diplopterol and the presence of diploptene (Fig. S4d) .
For cellular fatty acids, cells grown in the medium used for isolation were harvested when growth of the cultures reached around 70 % of the maximal optical density (exponential growth phase). Forty milligrams bacterial cells was treated with a series of four different reagents followed by saponification and methylation of fatty acids, thus enabling their cleavage from lipids. The fatty acid methyl esters thus obtained were analysed by GC equipped with Sherlock MIS software (Microbial ID; MIDI 6.0 version; Agilent: 6850). Peak identification was based on the RTSBA6 database [Sasser (1990) ; http://www.midi-inc. com]. The peaks obtained were then labelled and equivalent chain-length values were computed by the Sherlock software; fatty acid methyl ester analysis was performed by Royal Research Laboratories, Secunderabad, India. The major fatty acids in both strains (values listed are relative contents in strain JA744 T ) were C 18 : 1 v7c (55.0 %), C 18 : 0 (17.0 %) and C 16 : 0 (14.2 %); minor amounts of C 10 : 0 3-OH (3.7 %), C 12 : 0 (1.0 %), C 12 : 0 3-OH (3.2 %) and C 14 : 0 (3.6 %) were also present in both strains (Table 1) .
The fatty acid, polar lipid and hopanoid compositions of strains JA744
T and JA745 are not in line with those of their nearest phylogenetic neighbour, R. sphaeroides (Table 1) . In addition to differences in chemotaxonomic characters, strains JA744
T and JA745 also differ from closely related genera of the family Rhodobacteraceae with respect to vitamin requirements, carotenoid composition, presence of BChl a, anaerobic phototrophic growth, salinity requirements and motility (Table 1) . Based on these morphological, physiological and genotypic differences, we propose a novel genus and species to accommodate strain JA744 T , with the name Falsirhodobacter halotolerans gen. nov., sp. nov.
Description of Falsirhodobacter gen. nov.
Falsirhodobacter (Fal9si.rho.do.bac9ter. L. adj. falsus false; N.L. masc. n. Rhodobacter a bacterial generic name; N.L. masc. n. Falsirhodobacter false Rhodobacter, referring to its phylogenetic proximity to Rhodobacter).
Gram-stain-negative, rod-shaped cells, mesophilic and non-phototrophic. Cells are motile and multiply by binary fission. Catalase-and oxidase-positive. BChl a is absent; carotenoids of the spirilloxanthin series are present. Obligate aerobes that grow on number of organic 
Rhodospirillum rubrum substrates. Growth factors and NaCl are not required for growth. C 18 : 1 v7c, C 18 : 0 and C 16 : 0 are the major fatty acids. 3-Hydroxy C 10 : 0 and C 12 : 0 fatty acids are present. Q-10 is the major quinone. Diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, an unidentified aminolipid, an unidentified phospholipid, an unidentified glycolipid and five unidentified lipids are the polar lipids. Bacteriohopane derivatives (BHD1,2) and diploptene are the major hopanoids. The G+C content of genomic DNA of the type strain of the type species is Imhoff et al., 1984; Srinivas et al., 2007; Girija et al., 2010; Raj et al., 2013) ; 3, Pseudorhodobacter aquimaris HDW-19 T and P. ferrugineus ATCC 25652 T (Uchino et al., 2002; Jung et al., 2012) ; 4, Rhodovulum (data for 14 species; Lakshmi et al., 2011; Srinivas et al., 2012) ; 5, Haematobacter massiliensis Framboise T and H. missouriensis H189 T (Helsel et al., 2007) ; 6, Roseicitreum antarcticum ZS2-28 T (Yu et al., 2011) . All taxa have Q-10 as major quinone and contain The type strain, JA744 T (5KCTC 32158 T 5NBRC 108897 T ), and an additional strain JA745 were isolated from a dry solar saltern at Humma, Odisha, India.
